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Graphene growth on dielectric substrates has potential to enable new kinds of devices and 
applications. We explore graphene growth via direct depositing carbon in a MBE environment on 
different dielectric substrates, such as h-BN and sapphire.  
 The growth of single layer 
graphene nanometer size domains by solid carbon 
source molecular beam epitaxy on hexagonal 
boron nitride (h-BN) flakes is demonstrated [1]. 
These results are consistent with a Van der Waals 
growth mode of graphene on dielectric substrates. 
 Atomic-force microscope images and 
Raman maps (Fig. 1) reveal that the graphene 
grown depends on the surface morphology of the 
h-BN substrates. On h-BN substrates, high quality 
single layer growth occurs as nano-domains, 
Figure 1 (a, b). The growth is governed by a high 
mobility of the carbon atoms on the h-BN surface, 
in a manner that is consistent with van der Waals 
epitaxy. The successful growth of graphene layers 
depends on the substrate temperature, but is fairly 
independent of the incident flux of carbon atoms. 
Formation of single-layer graphene is clearly 
apparent in Raman spectra that display sharp 
optical phonon bands (see Fig. 1 (c)). 
We will show also results of graphene 
growth by MBE on sapphire, where large area 
growth occurs with monolayer thickness 
fluctuations.  
The successful growth of graphene on 
hexagonal boron-nitride flakes distributed over a 
large area (about 1 cm2) allows the exploration of 
arrange of growth parameters and suggests the 
capability for large area growth. 
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Figure 1: Growth of graphene domains partially covering 
a h-BN _ake. (a) AFM picture showing a partial but 
uniform coverage of the entire h-BN _ake. (b) Zoomed in 
AFM scan of the multiple graphene domains displaying a 
large amount of free edges. Little bubbles are observable, 
too. (c) Raman measurement of the graphene 
nanodomains con_rm monolayer character of the grown 
material. The inset illustrates the scenario with the little 
bubbles between _at graphene. 
 
